SEMICONDUCTOR PACKAGE 



BACKGROUND OF THE INVENTION 

Field of the Invention 
5 The present invention relates to a semiconductor package 

where a semiconductor chip such as an LSI is mounted. 

Description of the Related Art 

In general, there are a BGA (Ball Grid Array), a WCSP (Wafer- 
10 level Chip Size Package) and the like as semiconductor packages 
having solder balls. 

FIG. 8 is a bottom view of such a conventional package. 

On the bottom 2 of. a package 1, an enough number of solder 
balls 3 to form necessary terminals are arranged at equal pitches. In 
15 the example of this figure, 64 terminals are formed. 

Meanwhile, Japanese Patent Laid-Open Publication No. 2000- 
068403 discloses that solder bumps for radiating heat are formed at 
narrower pitches than solder bumps for connection such that in heat 
processing for joining to a board, all the solder bumps for radiating 
2 0 heat together form a single joint layer. 

U.S. Patent No. 6,194,782 discloses that in FIG. 5 thereof, 
solder balls 40 are placed in closer proximity to each other than solder 
balls 24 which are not positioned under a die. 

However, the market requires that pitches of terminals be large 
2 5 and package sizes be small, which are contradictory. 

If the pitch is widened without changing the package size, 
terminals may fall short in number not securing a necessary number 
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of terminals for an LSI or the like. 

For example, for a square package of 6.4 mm in dimension, if a 
user requires that the predetermined pitch be 0.8 mm and the number 
of necessary terminals (including power, ground, and test terminals) 
be 95, the prior art of FIG. 8 can secure only 64 terminals, thus not 
satisfying the requirements. 

Meanwhile, the above Japanese Patent Laid-Open Publication 
and U.S. Patent describe that an area where the pitch of terminals is 
narrow and an area where the pitch of terminals is wide are provided 
so that the terminals placed at the narrow pitches are used for 
radiating and managing heat, but do not at all describe the problem of 
increasing the number of terminals without enlarging the package size. 
Moreover, no description at all is made on arranging test terminals at 
narrow pitches, which usually do not need to be connected to a board. 

SUMMARY OF THE INVENTION 

In order to solve the above problem, the present invention 
adopts the following configurations. 

According to the present invention, there is provided a 
semiconductor package which has a plurality of connection terminals 
to be connected to a board and a plurality of test terminals on a joint 
surface thereof to the board, 

wherein a first area where the connection terminals are 
arranged at predetermined pitches in a lattice and a second area 
where the test terminals are arranged at pitches narrower than the 
predetermined pitches in a lattice are placed. 

In the semiconductor package, the second area may be placed in 



the center of the joint surface, and the first area may be placed in the 
periphery of the joint surface so as to surround the second area. 

Further, in the semiconductor package, the second area may be 
placed in the periphery of the joint surface, and the first area may be 
5 placed so as to surround the second area. 

In this case, the second area may be placed on layout of a high- 
heat-buildup circuit mounted. 

Moreover, in the semiconductor package, the first area may be 
formed in a plurality of places, and the second area may be placed so 
10 as to isolate the first areas respectively formed in the plurality of 
places from each other. 

In this case, the test terminals in the second area may be 
mounted on ground. 

Furthermore, in the semiconductor package, the second area 
15 may be placed in the four corners of the joint surface, and the first 
area may be placed in an area except for the four corners. 

Further, in the semiconductor package, the connection 
terminals and the test terminals may be formed by solder balls. 

Moreover, in the semiconductor package, the connection 
2 0 terminals and the test terminals may be formed by lands. 

Further, according to the present invention, there is provided a 
lead-type semiconductor package which has a plurality of connection 
leads to be connected to a board and a plurality of test leads, 

wherein the connection leads are arranged at predetermined 
2 5 pitches, and the test leads are arranged at pitches narrower than the 
predetermined pitches. 

The above and other objects and features of the present 
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invention will become apparent from the following detailed description 
and the appended claims with reference to the accompanying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

5 FIG. 1 is a bottom view showing a first embodiment of the 

present invention; 

FIG. 2 is a view for explaining a narrow-pitch area; 

FIG. 3 is a bottom view showing a second embodiment of the 
present invention; 

10 FIG. 4 shows an application example of the second embodiment; 

FIG. 5 is a bottom view showing a third embodiment of the 
present invention; 

FIG. 6 is a bottom view showing a fourth embodiment of the 
present invention; 

15 FIG. 7 is a plan view showing a fifth embodiment of the present 

invention; and 

FIG. 8 is a bottom view of a conventional package. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

2 0 FIG. 1 is a bottom view showing a first embodiment of the 

present invention. 

On the bottom of a package 11, that is, a joint surface 12 to a 
board, solder balls 13 are arranged in a lattice. 

A plurality of connection terminals 14 formed by solder balls 13 
2 5 are arranged at predetermined pitches required by a user, in a lattice 
in the periphery of the joint surface 12. 

A plurality of test terminals 15 formed likewise by solder balls 
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13 are arranged at pitches narrower than the predetermined pitches of 
the connection terminals 14, in a lattice in the center of the joint 
surface 12, and are positioned to be surrounded by the connection 
terminals 14. 

5 When mounting the package 11 on a board such as a printed 

wiring board, the connection terminals 14 are connected to terminals 
of the board. In contrast, the test terminals 15 usually do not need to 
be connected to the board, and are for performance test by the maker 
before shipping and not for use by users. 
10 It is assumed, for example, that the package 11 is a square of 

6.4 mm in dimension, the connection terminals 14 in the periphery are 
at pitches of 0.8 mm, and the test terminals 15 in the center are at 
pitches of 0.4 mm, half of the 0.8 mm. Then, the connection terminals 

14 are 48 terminals, and the test terminals 15 are 49 terminals. A 
15 total of 97 terminals can be provided. 

Thus, when a user requires 95 terminals, the requirement can 

be met. 

FIG. 2 is a view for explaining a predetermined-pitch area and 
a narrow-pitch area. 
2 0 As described above, the connection terminals 14 are arranged 

at predetermined pitches in the periphery of the joint surface 12, 
which area is called a predetermined-pitch area 16 as a first area. 

Furthermore, the test terminals 15 are arranged at pitches 
narrower than the predetermined pitches in the center of the joint 
2 5 surface 12, which area is called a narrow-pitch area 17 as a second 
area. 

Therefore, the narrow-pitch area 17 is placed in the center of 
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the joint surface 12, and the predetermined-pitch area 16 is placed in 
the periphery of the joint surface 12 so as to surround the narrow- 
pitch area 17. 

When the specification is made to tolerate that short circuit 
5 may occur between adjacent test terminals 15 in the narrow-pitch area 
17, a user can mount the package 11 on a board even with a mounting 
technology for 0.8 mm. 

Since the test terminals 15 are for test by the maker before 
shipping and the test is completed at the stage of mounting, there is 
10 no problem with making the specification tolerate that short circuit 
may occur. 

As described above, according to the first embodiment, the 
connection terminals to be connected to a board are arranged at 
predetermined pitches while the test terminals, which do not need to 
15 be connected to the board and which are for performance test by the 
maker, are arranged at pitches narrower than the predetermined 
pitches. Thus, the number of terminals can be increased even with a 
package of the same size. 

Moreover, when the number of terminals is the same, the size 
20 of the package can be reduced. 

Furthermore, for the test terminals in the narrow-pitch area, 
the specification can be made to tolerate that short circuit may occur 
between adjacent terminals when mounting the package on a board. 
Thus, no problem occurs when mounting the package on a board. 
2 5 FIG. 3 is a bottom view showing a second embodiment of the 

present invention. 

The second embodiment is the same as the first embodiment in 
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terms of the number of terminals and the like, except that the 
arrangement of a predetermined-pitch area 26 and a narrow-pitch 
area 27 is different. 

In the second embodiment, the narrow-pitch area 27 is placed 
5 in the periphery of a joint surface 22 of a package 21, and the 

predetermined-pitch area 26 is shaped like an L and placed so as to 
surround the narrow-pitch area 27. 

Alternatively, it may be that the narrow-pitch area 27 is placed 
not in a corner but in the center or the like of one side, and that the 

10 predetermined-pitch area 26 is shaped like a U and placed so as to 
surround the narrow-pitch area 27. 

FIG. 4 shows an example where the second embodiment is 
applied to the WCSP, where (a) is a bottom view and (b) is a cross- 
sectional view on line A-A. 

15 The narrow-pitch area 27 is placed on the layout of a high-heat- 

buildup circuit 29 such as an analog circuit or a driver circuit of an 
LSI 28 mounted on the package 21. 

Although test terminals 25 of the narrow-pitch area 27 are 
usually not connected to a board, with this configuration, because test 

2 0 is completed by the maker before shipping, a user may mount the 

package 21 on a board with all test terminals 25 being connected to a 
large ground terminal of the board, so that heat from the heat-buildup 
circuit 29 can radiate through the narrow-pitch area 27, thereby 
reducing heat buildup of the LSI 28. 

2 5 Note that herein, the term "all test terminals" actually refers to 

all of test terminals without excluding any terminal such as a ground, 
power supply, or open terminal. 
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As described above, according to the second embodiment, all 
test terminals of the narrow-pitch area can be mounted on ground of a 
board, which produces the effect that the capability of the mounted 
package to radiate heat is improved, in addition to the effect of the 
5 first embodiment. 

FIG. 5 is a bottom view showing a third embodiment of the 
present invention. 

The third embodiment is the same as the first embodiment in 
terms of the number of terminals and the like, except that the 
10 arrangement of a first predetermined-pitch area 361, a second 

predetermined-pitch area 362, and a narrow-pitch area 37 is different. 

In the third embodiment, predetermined-pitch areas are formed 
in two places, but the number of terminals is the same as in the first 
embodiment. 

15 The first predetermined-pitch area 361 is placed in the 

periphery of a joint surface 32 of a package 31. 

The narrow-pitch area 37 is shaped like an L and placed so as 
to surround the first predetermined-pitch area 361. 

The second predetermined-pitch area 362 is shaped like an L 
2 0 and placed so as to surround the narrow-pitch area 37 and is isolated 
by the narrow-pitch area 37 from the first predetermined-pitch area 
361. 

Alternatively, it may be that the first predetermined-pitch area 
361 is placed not in a corner but in the center or the like of one side, 
2 5 that the narrow-pitch area 37 is shaped like a U and placed so as to 
surround the first predetermined-pitch area 361, and also that the 
second predetermined-pitch area 362 is shaped like a U and placed so 
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as to surround the narrow-pitch area 37. 

If all test terminals of the narrow-pitch area 37, which are 
usually not connected to a board, are mounted on ground of a board 
when mounting the package 31 having this configuration on the board, 
5 a ground shield is formed in between the first and second 
predetermined-pitch areas 361, 362. 

For example, in the case of an LSI haying analog circuits and 
digital circuits integrated thereon, resistance against noise can be 
expected to be improved by using the first predetermined-pitch area 
10 361 for digital signal terminals of the digital circuits, and the second 
predetermined-pitch area 362 for analog signal terminals. 

As described above, according to the third embodiment, all test 
terminals of the narrow-pitch area, which are usually not connected to 
a board, can be mounted on ground of a board, in which case a ground 
15 shield is formed in between the first and second predetermined-pitch 
areas, and thus resistance against noise can be expected to be 
improved in addition to the effect of the first embodiment. 

FIG. 6 is a bottom view showing a fourth embodiment of the 
present invention. 

2 0 The fourth embodiment is the same as the first embodiment 

except that the arrangement of a predetermined-pitch area 46 and 
narrow-pitch areas 47, and the number of terminals, are different. 

In the fourth embodiment, the narrow-pitch areas 47 are 
formed in four places, and the total number of test terminals is 48, 

2 5 which can be equally divided into four, almost the same as in the first 
embodiment. 

The narrow-pitch areas 47 are placed in the four corners of a 
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joint surface 42 of a package 41, and the predetermined-pitch area 46 
is shaped like a cross and placed uncovering the four corners of the 
joint surface 42. 

If all test terminals of the narrow-pitch areas 47, which are 
5 usually not connected to a board, are mounted on ground of a board 

when mounting the package 41 having this configuration on the board, 
the number of terminals mounted increases in the four corners of the 
joint surface 42 compared with the prior art. 

As described above, according to the fourth embodiment, all 
10 test terminals of the narrow-pitch areas in the four corners of the 
package can be mounted on ground of a board, in which case the 
number of terminals mounted in the four corners increases. Thus, 
resistance to the warp of the board and the LSI is strengthened, 
thereby improving the reliability in mounting the package in addition 
15 to the effect of the first embodiment. 

Note that while the first to fourth embodiments describe the 
cases where the connection terminals and the test terminals are 
formed by solder balls, the present invention can be applied to a 
package of which such terminals are formed by lands such as an LGA 
2 0 (Land Grip Array). 

FIG. 7 is a plan view showing a fifth embodiment of the present 
invention. 

The fifth embodiment is an example where the present 
invention is applied to a lead-type semiconductor package such as a 
2 5 QFP (Quad Flat Package), a SO J (Small Outline J-leaded Package), a 
DIP (Dual In-Line Package) or the like. The connection terminals 
described in the above embodiments are formed by connection leads 54 
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and the test terminals are formed by test leads 55. 

FIG. 7 shows an example of the QFP. The plurality of 
connection leads 54 are provided on the sides of a package 51 and the 
plurality of test leads 55 are provided in the centers of the four sides 
5 to be surrounded by the connection leads 54. 

The connection leads 54 are arranged at predetermined pitches, 
and the test leads 55 are arranged at pitches narrower than the 
predetermined pitches, for example, half-pitches, thereby increasing 
the number of test leads 55. 
10 Note that the test leads 55 may be arranged not in the centers 

of the four sides but at the ends thereof and that positions where to be 
placed are selected according to requirements when designing the LSI. 

As described above, according to the fifth embodiment, applying 
the present invention to lead-type semiconductor packages produces 
15 the same effect as the first embodiment. 

As described above, according to the present invention, because 
connection terminals are arranged at predetermined pitches and test 
terminals are arranged at pitches narrower than the predetermined 
pitches, the number of terminals can be increased even with a package 
2 0 of the same size. 

Although the preferred embodiments of the present invention 
have been described in detail, it should be understood that various 
changes, substitutions and alterations can be made therein without 
departing from the spirit and scope of the invention as defined by the 
2 5 appended claims. 
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